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PNEUMATIC TIRE 



This invention relates to a pneumatic tire 
which can provide stable cornering characteristics 
because it exhibit.no significant change in the ground- 
contacting area accompanying the change" in the camber 
against the ground during cornering- at a high speed. 

Hitherto, in order to attain stable cornering 
characteristics, for example, the profile oh the surface 
of the tread portion of the tire was prepared so that the 
profile on the outside and- that on the; inside (the 
outside and the inside of the tire when the tire was 
runted on a vehicle) were different from each other (see 
Japanese Patent Publication No. 52-2162 and Japanese 
Utility Model Application Kokai Publication No. 55-151603). 

However, in the above-described technique in 
which the outside and the inside of the tire are formed 
so as to have different prof iles (i.e., an asymmetrical 
profile structure), it is impossible to ensure the grip 
(road holding properties) during cornering and to attain 
smooth transient characteristics in the critical state of 
the cornering . 

An object of the present invention is to provide 
a pneumatic tire. cabbie of -attaining stable cornering 
characteristics even during', cornering at a high speed. 
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Accordingly, the present invention relates to 
. pneumatic tire characterized in that the tire has, 
wh en runted on a vehicle, an outer diameter. C. of the 
, roun d-contacting end portion or the tread surface on the 
s outside of the tire, ah outer diameter,,*, of the tread 
surf a=e at the central portidn in the widthwise direction 
o£ the tire, an outer diameter, B, of the ground- 
contacting end portion of the tread, surface, on the inside 
of the tire, a length of an inner periphery, 1 Q , from the 
i0 central portion in the widthwiae direction of the trre 

towards the outside of the tire, and a.length of an mner 
periphery, X,, from the central portion in the vidthwrse 

^ incide of the tire each 

direction of the tire towards the mside ; of 

satisfying the following relationships and the outer 
15 dialer of the tread sur face is gradually -increased fro, 
the outside of the tire towards the inside of the txre: 

1.015 x A > B > 1.000 x A, 

0.985 x A > C > 0.965 X A, 
A - C > B - A* and 

20 Z 0 I I* : 

The above-described object, other objects and 
features of the present invention will be apparent fro, 
the following description. 



Fig'. 1 is a meridian cross-sectional view of 
one form of the pneumatic tire mounted on a vehicle 
according to ; the .present .invention? 

Fig. 2 is: an illustrative, view of the 
ground-contacting surface of the tire shown in Fig. 1; 

Fig; 3 is an ; illustrative view of the tire of 
the present invention which is in. contact with the road 
surface during straight travelling; 

Fig. 4 is an; illustrative view of the tire of 
the present invention which .is in a deformed state 
during cornering; 

Fi*j. 5 is a graph showing the relationship 
between the outer diameter A. and the outer diameter B and 
the "driving stability during, cornering; and 

Fig. 6 is a graph showing the relationship 
between the outer diameter A and the outer diameter C and 
the driving stability during cornering.- 

In Fig. 1/ the end portions of a carcass layer 
2 are bent and turned up around a pair of left and right 
bead wires -1, .1/ respectively, and a belt layer 4 is 
disposed in a circular form in a tread 3. 

In Figs . 1 and 2 each showing a tire mounted on 
a vehicle, letter A designates an outer diameter of the 

i 

/ 

i 
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«ead surface at the central portion in the widthwise 
ait ection of the tire, letter B an outer diameter of the 
gro und-contacting end portion of the tread surface on the 
. insi de of ■ the tire, . letter C an outer dimeter of the 
5 g ro und-=ontacting end portion of the tread surface on the 
outside of the tire, letter i Q a length of an inner 
periphery from the central portion in the" widthwise 
direction . of the tire towards the outside of the trre, 
- and numeral, I,, a length of an inner periphery fro, the 
10 central portion in the widthwise direction 

towards the inside of the tire. The term "inner 
periphery" used herein is intended to mean the inner 
peripheral, surface of the tire. In Fig. 2, letter - 
designates a rotating shaft. 
l5 a ) 1.015 x A > B > 1.000 x A 

specifying the relationship between the outer 
di ameter A and the outer diameter B as shown .in. the above 
: formula brings about a reduction in the value of .(» - A), 
which enables a tire 10 to contact with a road surface 11 

j ■ t K e around-contacting 

20 while providing a certaxn degree of the gro 

are a as shown in Fig. 3, thus ensuring sufficient 
gripP ing power with respect to the fcrafcing and driving 
: during straight travelling. Further, the ground- 

, -, fhat of the conventional 

• • • -contacting area is smaller than that of tn 
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tire having left and, right profiles which are symmetrical 
with each other, which contribute, to a reduction in the 

travel-resistance. . 

: -wnen- the outer diameter B is *.0i5 oc* or -re. 
5 the pressure of the tread surface of the" B :; portion (i.e.. 
the g round-coo~cting end portion of the tread surface on 
the inside of the tire, during straight 

high that the tread surface is worn in an early "Stage ^t 

lowered. Further , as 
also the braking performance is lowerea. 

. . «4. a >.nitv during cornering 
10 shown in Fig. 5, the driving stability du 

is also lowered. On the other hand, when the outer 

diameter B is 1.000 , A or less, the ground-contacting 

are a of ^he tread surface, during cornering is- lowered, 

wh ich hrings ahout a lowering^ihe driving" stability 

15 during cornering as shown in Table 5. 

; The driving stability values shown in Frg. 

■ present results 9 f feeling 'tests conducted under the 

following conditions: .... 

. Test Cars a front—engine, front— drive . (FF) car 

20 Tire Sire: 185/50 VF.1S 

. . Kim Size: . 6-1/2 M * « ^ " 

inflation Pressure-. 1.9 Kg/cm 
■ ■ In connection with each tire, the test car was 
■ tU n by a. single driver 15 to 20 rounds ■ on " a - 4 *m 470 . 
25 circuit in Fu:i Speed Way at a velocity of. 1 minute and 
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42 seconds to 1 minute and 4.4 .seconds per round. The 
test results are rated by indices taking 100 as the 
reference value, and greater values than 100 mean more 
desirable results. 
5 (2) 0.965 x A > C > 0.965 x A 

The purpose of specifying . the relationship 
between the outer diameter A and the outer diameter C as 
shown in the above formula-is to minimize the difference 
in the change in the shape of the ground-contacting 
10 portion between the straight travelling and the cornering 
and particularly to reduce- the difference in the change 
in the ground-contacting area when the side wall portion 
of the tire is deformed during cornering to increase the 
chamber against the ground.. 
15 as shown in Fig, 6, when the outer diameter C 

is 0.985 x A or more/ the ground-contacting area of the 
tread "surface during cornering is, decreased < which causes 
a lowering^ in the driving stability during cornering. On 
the other hand, when- the outer diameter C is 0.965 x A or 
20 less, the pressure of the tread surface of the B portion 
during straight travelling is so high that the tread 
surface is worn in an early stage but also the braking 
performanca is lowered. Further, as shown in Fig. 6, the 
driving stability during cornering is also lowered. 



The driving "-stability shown in Fi,..« »»« 
evaluated in the same .manner a. that described with 

respect to Fig. 5. 

(3) A - C > B - A 
$ T hi S relationship was specified in order to 

ni nimise the change in the: ground-contacting area of the 
tread surf ace during cornering. J shows 

vhich is in a deformed state during cornering . In 

, . ,,.1 « or no deformation even 
Fig. 4. the tire 10 causes irttle, or. no 

.„ the tire 10 and therefore 
10 when force F is applied .tor. the ti.r 

causes little or no change the. .ground-contacting are. 
of the tread surface relative, to the read surface . 

The phase difference, in the transmission of the 
15 input force during cornering- between the outside and the 

inside of the tire can be eliminated b y approximating the 
• ■ " ' lengths of the inner peripheries to each other. 

- (5, Theater diameter of the_ tread surface is 
' V-dually increased from, the.. outside of the tire towards 

,0 the inside of the tire. ... 

„hen the outer diameter is not gradually 
- increased but. for. example, is stepwise increased, the 

ec frnad surface during 

around-contacting area of the tread. 

straight travelling is small, which causes a lowering xn 
25 the braKing performance and driving performance during 
straight travelling. 



The present invention- will now be described in 
more detail with reference to the following Example. 

Example : - 

Cornering tests at high speeds (90 to 120 

km/hr) were conducted with " respect r to the tire of the 

present invention and the conventional tire. The results 

are shown in Table 1 in terms .of an index. 

(a) Tire of the present invention: 

The tire had "a size of 185/50 VR15 and a 

structure shown in Fig. l. 

A = 580 mm, B - 582 mm/ C = 57-0 mm, . 
I = 143 mm, 1^ = 142 mm 

" 1.015 x A .= .1.015 x 580 = 588.7 

1.000 x A = 1.000 x 580 = 580 

.1.015 x A > B > 1.000 x A." 

0.985 x A = 0.985 x 580 =571.3 
0.965 xA'= 0.965 x 580 =559.7 

0.985 x A > C > 0.965 x A. 



580 - 570 =10 
582 - 580 = 2 
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143 imti, *** 



Cb) Conventional W,, . ...... 

Cornering, Test; Conditions , , : , 

Rim Size:. 6-1/2 J x .15 ; ; >? . ^ 

inflation, Pressure, .1.9 Xg/- ^ 

_ st car . a 1,600 cc front-engine, front- 
Test car. °- » . -, . . ... . tQ 

a specification [according to 
iw\ car of the Group A Spec in 
drive IFF) car mark e t ed cars prescribed 

- a csif ication.of niarnew 
the racing car classiti , . 

- » — - 

Circuit: a racing 
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Table 1 






tire of the s . . ; 
present invention 


conventional 
tire * 


1 cornering 
1 force 


115 " : 


100 



20 



:i=^« ------ - ahigh spee 
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As described above, i:the present invention 
enables a tire to exhibit stable cornering character- 
istics even during cornering at a high speed by virtue 
of the specifying of the outer diameter of the .tire. 
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CLAIMS . 

!. A pneumatic tire characterized in that the 

.a „„ > vehicle, an outer diameter, 
tire has, when mounted on a venicie, o> 

C of the ground-contacting end portion of the tread 
5 surface on the outside of the tire, an outer " diameter. 
A of the tread surface at the central portion in the 
„iath„ise direction of the tire, an outer diameter. >. 
of the ground-contacting end portion of the tread 

X. periphery. X 0 . *rom the central portion in the widthwise 
direction of the tire towards the outside of the trre. 
and a length of an inner periphery, I,, from the central 
por tion in the widthwise direction of the tire towards 
inside of the tire each satisfying the following 
1S r elationships and the outer diameter of the tread surface 
is gradually increased from the outside of the tire 
towards the inside of the tire: 

1.015 x A > B > 1.000 x A, 
0.985 X A > C > 0.965 x A, 
20 A - C > B - A, and 
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2 a pneumatic tire substantially as hereinbefore 

. flnd as shown in the accompanying 
described with reference to and as sho 

drawings. 

3 nov.i i«.ger or S»P. or cnination of 

o r .«.., - *"< rtbe4 *° d,or a ; 

shown in to. .cc.op.nvin. or.«in 8 s. Ur.sp.oriv. of 

,. is within th. scop. of. or r.lat.s 

„h.th.r th. pr««nt calm «" . . . . _ 

to rh. M- or . oiff.r.« iov.otion fro. that of .th. 

preceding claims. 



• — q, tcoi n The Patent Office. 



